A critical assessment of Agrobacterium tumefaciens-mediated transformation as a tool for pathogenicity gene discovery in the phytopathogenic fungus Leptosphaeria maculans.
We evaluated the usefulness and robustness of Agrobacterium tumefaciens-mediated transformation (ATMT) as a high-throughput transformation tool for pathogenicity gene discovery in the filamentous phytopathogen Leptosphaeria maculans. Thermal asymmetric interlaced polymerase chain reaction allowed us to amplify the left border (LB) flanking sequence in 135 of 400 transformants analysed, and indicated a high level of preservation of the T-DNA LB. In addition, T-DNA preferentially integrated as a single copy in gene-rich regions of the fungal genome, with a probable bias towards intergenic and/or regulatory regions. A total of 53 transformants out of 1388 (3.8%) showed reproducible pathogenicity defects when inoculated on cotyledons of Brassica napus, with diverse altered phenotypes. Co-segregation of the altered phenotype with the T-DNA integration was observed for 6 of 12 transformants crossed. If extrapolated to the whole collection, this indicates that 1.9% of the collection actually corresponds to tagged pathogenicity mutants. The preferential insertion into gene-rich regions along with the high ratio of tagged mutants renders ATMT a tool of choice for large-scale gene discovery in L. maculans.